Introduction
Pycnogonids are benthic or pelagic marine arthropods, with approximately 1340 recent species considered valid (Bamber 2008; Appeltans et al. 2012) , which are globally distributed from tropical to polar seas (Arnaud & Bamber 1987) . Pycnogonid communities inhabit a variety of intertidal to deep sea environments and are usually associated with diverse biogenic microhabitats (Arnaud & Bamber 1987; Stock 1992) . These animals occur among algae or even on/between other metazoans, such as poriferans, cnidarians, mollusks, echinoderms and sea squirts (Correa 1987; Arango 2003) , mainly hydrozoans (Marcus 1940a; King 1974; Varoli 1996) . Species of the group are herbivorous, detritivorous, commensal, carnivorous or even parasitic on a number of invertebrates (Bamber & Davies 1982; Arnaud & Bamber 1987; Dunlop & Arango 2005) , particularly anthozoans (Staples 2002) .
Little information is found regarding pycnogonid fauna on the coast of Brazil, where the group has been scarcely and sporadically addressed in the literature (see Lucena 2016) . However, there have been recent efforts regarding the study of the biodiversity of the group, which has increased knowledge on species richness in northeastern Brazil (Lucena et al. 2015; Lucena 2016; Lucena & Christoffersen 2016) .
The family Pallenopsidae Fry, 1978 includes approximately 82 recent species of pycnogonids classified in the genera Bathypallenopsis Stock, 1975 and Pallenopsis Wilson, 1881 (Bamber 2009 ). Pallenopsis is the more diversified group of the family, with about 61 recent species worldwide (Bamber 2010) , distributed predominantly in shallow tropical and subtropical marine ecoregions mainly on the Atlantic coast of South America (Stock 1974; Bamber 2007 ).
Species of Pallenopsis differ from Bathypallenopsis in having fingers smaller than the palm, positioned at a straight angle in relation to the palm as well as a short abdomen and proboscis.
Species of Bathypallenopsis have fingers larger than the palm as well as an elongated abdomen and proboscis (Child 1998) .
To the best of our knowledge, only three pycnogonid species are recorded for the coast of Paraíba: Anoplodactylus batangensis (Helfer, 1938) , A. eroticus Stock, 1968 and A. mirim Lucena, de Araújo & Christoffersen, 2015 . However, the pycogonid biodiversity of coastal ecosystems in northeastern Brazil, such as those found on the coast of Paraíba, undoubtedly remain underestimated. Little information is found regarding pycnogonid fauna in northeastern Brazil (Lucena et al. 2015; Lucena 2016; Lucena & Christoffersen 2016) . The purpose of this paper is to provide additional information on pycnogonid richness along the coast of Paraíba based on the record of female specimens of Pallenopsis fluminensis (Krøyer, 1844) . This is the fourth pycnogonid species recorded for the state.
Material and Methods

Study site
The 
Data collection and analysis
All specimens studied were collected by the vessel "Pesquisador IV" using a dredge from the continental shelf off the state of Paraíba at depths ranging from 10 to 35 m during the development of the "Algas-PB/UFPB Project" (January and June 1981). Figure 1 shows the sampling sites of this project as well as the locations from which the pycnogonid specimens were collected. Information on the collection methods for the benthos of this project is described by Melo & Veloso (2005) . Identification of the specimens was performed under a stereomicroscope based on comparisons with pycnogonids studied mainly by Marcus (1940a) , Stock (1975) and Child (1998) .
When necessary, the ovigers and third legs of specimens were detached and mounted as permanent slides in Hoyer's medium as an aid for identification. Drawings were made using a stereomicroscope and an optical microscope, both with a camera lucida. The drawings were scanned and edited using computer software.
All specimens examined are deposited in the Pycnogonida collection of the "Laboratório de Invertebrados Paulo Young, Departamento de Sistemática e Ecologia, Universidade Federal da Paraíba (UFPB.PYC)", João Pessoa, Paraíba, Brazil. In the material examined, the number inside square brackets indicates the number of specimens in each sample.
Results
Pycnogonida Latreille, 1810 Pantopoda Gerstaecker, 1863 Nymphonoidea Pocock, 1904 Pallenopsidae Fry, 1978 Pallenopsis Wilson, 1881
Type species: Pallenopsis fluminensis (Kroyer, 1884) , subsequent designation by Stock (1974) .
Diagnosis: Cephalon with ocular tubercle in anterior region, dorsally to proboscis insertion. Proboscis cylindrical with dilatation. Chelifores with two to three articles; thin scape. Chela small, fingers of same length as palm, may be positioned perpendicularly, without teeth, but sometimes with crenulated surface, distal region with many crenulations. Palp vestigial, formed by small knob. Ovigers with eight to 10 articles on females. Strigils with setae, without spines or terminal claw. Legs typical, cement gland opening in ventral narrow tube. Propodus with auxiliary claws (Child 1998: 50) .
Pallenopsis fluminensis (Krøyer, 1844) ( Figure Diagnosis: Trunk with small setae on distal border of each segment. Proboscis tubular, with terminal setae. Lateral processes with small setae. Palm of chela with many setae, more concentrated in terminal region. Small fingers. Palps without setae and reduced to small knob; chela with many setae, palm 1.5 times longer than wide; ovigers with eight articles on females, articles 5 and 6 subequal and article 8 not much smaller than 7. Tibia 1 without dense cover of setae. Main claw 1/2 length of propodus. Auxiliaries 4/5 length of main claw.
Description: Trunk elongated, approximately 1 cm, with small setae on border of each segment. Proboscis tubular, with terminal setae. Lateral processes separated by own diameter, with small terminal setae. Ocular tubercle smaller than abdomen, conical, located above insertion of chelifores. Medium eyes. Abdomen with dorsal setae, curved backwards (Figure 2A-B) . Oviger; E. Third leg. Scale bars: A-C, E. 1 mm; D. 0.1 mm.
Chelifore scapus one articulated, with sparse small setae and larger dorsum-medial setae ( Figure 2C ). Palm of chela with small setae, located in terminal region. Small fingers. Palp reduced to small oval knob, without setae. Ovigers eight articulated, all with small tubercles on cuticle ( Figure 2D) ; article 4 longest, with lateral swelling and medium pore. Article 1 with one seta; 2 and 3 with few setae, increasing in number gradually from article 4; article 8 with terminal setae.
Legs very long ( Figure 2E ). Coxa 1 with few setae; coxa 2 approximately same length as coxa 1 and 3 combined, with sparse dorsal setae, small ventral setae concentrated near distal border; coxa 3 with small ventral spur covered by small setae. Femur long, with terminal setae. Tibia 1 with two long dorsal setae near proximal border, with medium, distal long setae, two latero-distal small tubercles and dorsal tubercle, with row of 11 lateral setae on each side. Tibia 2 longer than femur, with many setae concentrated on distal border. Tarsum rectangular, with many setae. Propodus with row of nine spines on sole, setae concentrated in dorsal and terminal region. Main claw 1/2 length of propodus. Auxiliaries 4/5 length of main claw.
Bathymetric range: 0 to 49 m (Stock 1992 ).
Geographic distribution: northeastern Brazil -Paraíba (present study) and Pernambuco (Stock 1974) , southeastern Brazil -Rio de Janeiro (Krøyer 1844) and São Paulo (Marcus 1940a) ; Argentina (Hedgpeth 1943) (Figure 3) . Remarks: This species was recognized as the only congener on the Atlantic coast of South America without a dense cover of setae on tibia 1 (Stock 1974) . The characters of the specimens examined herein and those studied by Marcus (1940a,b) and Stock (1974) fit the concept of Pallenopsis fluminensis with regard to the palps without setae and reduced to a small knob, chela with many setae, palm 1.5 times longer than wide, ovigers with eight articles on females, articles 5 and 6 sub-equal and article 8 not much smaller than 7.
Discussion
Specimens of Pallenopsis fluminensis have been collected on only a few occasions along the Atlantic coast of South America since its original description. The geographic distribution of this species is practically restricted to the Brazilian coast, except for the occurrence one record for the mouth of Rio de la Plata in Argentine waters (Hedgpeth 1943) . Krøyer (1844) described this species for the state of Rio de Janeiro, but with no further details on its distribution. Marcus (1940a,b) recognized this species from the beaches of Itanhaém and Peruíbe in the state of São Paulo. Stock (1975) was the first to record this species for northeastern Brazil in the state of Pernambuco. Stock (1992) established a second record for the coast of the state of Rio de Janeiro from a depth of 49 m.
This study is one of the few publications to address specimens of Pallenopsis fluminensis and constitutes the first record of the species for the coast of Paraíba as well as the northernmost record of all specimens described thus far. Therefore, knowledge regarding pycnogonid fauna in this region is increased to four species. Pallenopsis fluminensis is herein represented by three female specimens collected on the continental shelf off the state of Paraíba between depths of 12 and 34 meters. However, it is likely that this species has a wider bathymetric distribution in the region.
Pallenopsis fluminensis and other pycnogonid species have been studied sporadically along the Atlantic coast of South America over the years (see Marcus 1940a; Stock 1966; Child 1979; Tiago & Migotto 1999; Lucena 2016 ) due primarily to the absence of zoologists who work continuously with the group, which is directly reflected by the scant samples in the region. Consequently, biological and ecological aspects of Pycnogonida are underestimated, particularly along the coast of Brazil.
Like the known distribution of Pallenopsis fluminensis, there are wide gaps in the distribution of other species of the group (Marcus 1940a; Stock 1992) . Such gaps in the geographical distribution of pycnogonid species along the Atlantic coast of South America is a clear evidence of the limited knowledge on the group in the face of the considerable diversity of marine ecosystems in the region. Some studies have drawn attention to the scarcity and even lack of records of some benthic invertebrates along the northeastern coast of Brazil (Amaral & Jablonski 2005) , such as of Pycnogonida. Thus, the richness of pycnogonids and other invertebrates for the country is under-reported, even after the completion of important Brazilian programs such as the Live Resources of the Exclusive Economic Zone (REVIZEE) program (Amaral & Jablonski 2005; Marques & Lamas 2006; Senna et al. 2013) .
